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CHAPTER I 
INTRODUCTION 
The spe ech defec t ive ch ild is often c onfronted  w i th the 
task of mod ify ing misar t iculat ions to me e t  acc ep tab le s tan-
dards  of phoneme p ro duc t ion .  I t  is  the job of the speech 
c l in ic ian to  a id h im  in this  tas k . Tradit iona l approache s to 
art iculat ion the rapy sugge s t  b eg inning w i th the part icular 
phoneme in iso lat ion , then non s ense  s y l lable s , and then words , 
leading in to s en tences  and c onve rsat ion (Van R ip e r , 1963) . 
Temp l in (1957 ) que s t ione d the value of words  in the 
s tudy of spe ech s ounds . " Frequenc y  and type of e rro r in ar-
t iculat ion va r ie s  w i th the type of s ound and i t s  p o s i tion in 
the word" (p . 60 ) . She fe l t  tha t analys is  of the s ound in the 
syl lab le , ra the r than in the word , would yie l d  more us e ful 
informat ion .  By  dis regarding a sound as func t ion ing in an 
in it ial , med ia l , o r  f inal p o s i t ion of a wor d ,  one focus e s  at-
tention on the func t ion of the s ound w ith in the syl lab l e  
(Ke enan , 1961) . Keenan s ta t e d  that s ounds diffe r w ithin syl-
lab les  in rega rd to three speech e lemen t s : namely , phone t ic 
c on text , syllab ic s tres s , and syl lab ic pos it ion .  Ke enan and 
1 
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Mc Dona l d  (1964 ) ag ree tha t deviant phoneme s should  b e  regarde d  
a s  b e ing e ithe r re leas ing o r  a rre s t ing e l emen t s  o f  s y l lab les  
ra the r than a s  b e ing in one of three pos i t ions in a wor d .  
B y  emphas iz ing the impor tance of the syl lab le , a t tent ion 
is focus e d  upon phone t ic c ontext ana lys is . Analys is  of tho s e  
s y l lab le s  in which a dev iant s ound appears i den t if ie s  thos e  
phone t ic c ontex t s  which occur the mos t frequent l y  w i th p ro ­
duc t ion e rrors . Such informat ion woul d b e  he lpful in s tudy­
ing " the deviant (nondeve l opmen tal )  feature p a t t e rn s  or rules  
tha t ac tua l l y  occur . . .  and the actual inc idenc e  of  each  of 
the s e  pa t terns" (Leonard , 1973) . A the rapeutic  imp l ica t ion 
from thi s  wou l d  be tha t if a more frequent l y  occurr ing pho­
ne t ic c on tex t were in e rror , a t tempts to  c orrect it shoul d 
b e  ma de b efo re o the r c ontex t s  s o  that the chi l d  w il l  have in­
c reas e d  opp o r tun ity for prac t ic e . In a ddit ion , if an e rro r 
is p re s en t  in a frequent l y  o c curr ing phone t ic contex t , im­
prove d art iculatory skil l s  w i l l  b e  more readily appa ren t . 
Sp rie s te rsbach and Cur t is (1951) no te d tha t " incons i s ­
tenc ie s in speech s ound p ro duc t ion can hardly b e  a t t r ibuted  
to  chance .  We  must a s sume , the refo re , that c e rtain va riab les  
a re ope ra t ing in a sys tema t ic , lawful fashion" (p . 485 ) . I t  
may b e  propos e d  that four lawful, systematic va r iab l e s  of 
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speech s ound p ro duc t ion are: 1)  phone t ic con text; 2) fre-
quency of occurrence; 3)  syl lab ic p o s it ion; and 4 ) sy l lab ic 
s t re s s . Erro rs in phoneme p ro duc t ion may vary in rega rd  to 
the phone t ic environmen t of the syl lab le ,  the frequenc y  w ith 
which tha t c ontex t  occurs , the phoneme ' s  func t ion in re leas -
ing o r  arres t ing the syl lab le ,  and the s tre s s  of the syl lab le 
b e ing accen ted o r  unac cented . 
The presen t  s tudy is  c oncerned w ith the ana lys is  o f  lrl 
p ro duc t ions in three d ifferen t phonet ic c ontex t s . Cur t is and 
Hardy (19 59 ) in "A Phonet ic S tudy of Misart icula t ion o f  lrl" ,  
found tha t phone t ic c on tex t account s  for the func t ion o f  the 
s ound in the sy l lab le .  They rank o r dered the c o rrec t p ro duc-
t ions as  they were inf luenced by phone t ic c ontex t . The re-
sul t ing o rde r from the mos t  of ten correc t to  the l eas t o ften 
c o rre c t  was  lrl , Isl , l;J-1 . In the resul t s  of the i r  s tudy , 
Curtis  and Ha rdy c ite d four f ind ings which jus t ify re search 
in the f ie l d  o f  phone t ic context and a r t icula t ion the rapy . 
1 . . . .  the diffe renc e s  in re spon s e  pa t te rns shown 
in this s tudy sugge s t  underlying diffe rence s  
in art icula t o ry movemen ts  which may ne e d  to b e  
c ons ide re d  in re lat ion t o  the p rob lem o f  the ir 
app rop riate phonemic c la s s if ica t ion . 
2 . . . .  incons is tency of misart icula t ion is c ommon 
in the speech of chil dren w ith func t ional m i s ­
a r t icula t i ons . . .  w i th respect to the var ious 
types of lrl this  inc ons is tency is sys tema t ic 
4 
and can b e  related  to a c e r ta in extent to the 
phone t ic c ontext in wh ich the /r/ occurs . 
3 . . . . thorough phone t ic analys is of art iculatory 
defec t ive speech may be  va luab l e  in unde rs tand­
ing the p rob lem and p lann ing a c orrec t ive p ro ­
gram .  A d e ta il e d  ana lys is w ou l d  s e em indicated  
b o th to de t e rmine the spec if ic type of  s oun d s  
wh ich a r e  misart iculated  and to reveal phone t ic 
con tex t s  which fac i l itate c o rre c t  art iculat ion 
fo r the indiv i dua l case . 
4 . . . . phone t ic c ontext is  an impo r tant factor in 
the art iculatory p roc e s s  and sugge s t s  tha t the re 
may b e  a ne e d  to re- exam ine the c ommon as sump­
t ion tha t c l in ical  re t ra in ing p ro c e dure s shoul d 
usua l l y  b eg in w ith i s o l a t e d  s ounds on the p re­
sump t ion tha t they a re more readi l y  art iculated  
(pp . 255- 256) . 
I t  is indee d evident that s tudie s evalua t ing spec ific 
phoneme s ,  and the re lat ionship b e tw e en phone t ic c ontex t and 
art iculat ion the rapy are nece s sary . Effec t ive the rapy tech-
n ique s for co rrec t ing defe c t ive func t ional a r t iculat ion e r-
rors of scho o l  chi l dren are sought b y  speech c l in ic ians . I t  
appears tha t phone t ic c ontex t  analys is  of speech s ound e rro rs 
is  a the rap y  techn ique w o rthy of inve s t igat i on .  
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STATEMENT OF Plll{POSE 
The purpose of this study is to des c ribe the urticula-
tory re spon s e s  of f ifteen chil dren w i th inadequa te /r/ p ro-
duc t ions in thre e phone t ic /r/ c ontex t s: /E,.r/ , /r"I./ , /re/ . 
The chil dren were exp o s e d  to  t ra in ing in the p ro duc t ion of 
the s e  c on tex t s  as  they appeare d  in the words "bear" , " eve ry" , 
and " re d" . The c r i te r ion measure fo r analys is  was  d e t e rm ine d 
b y  the re sponse rat io (RR) of the numb e r  of re info rce d  re-
sp ous e s  (Rr)  to the numb e r  of t o ta l  re spon s e s  (R) . The re-
sponse rat io (RR) , w r i t ten as 1/:Rr/{/:R , was us e d  to answ e r  the 
fo l l ow ing que s t ions  c once rn ing the three phone t ic /r/ c on-
tex t s . 
QUESTIONS 
1 .  I s  the re a s tat is t ica l ly  significant difference in 
the re sponse  rat io (RR) of the subjec t s  to the three 
mo s t  frequently occurr ing phone t ic /r/ c ontex t s ?  
2 .  With regard to  eas� o r  diff icul ty of phoneme ac-
quis it ion , wha t is  the re sul t ing rank o r d e r  o f  the 
three mos t  frequen t l y  o c curring phone t ic /r/ c on-
texts fol low ing a rt iculat ion the rapy? 
CHAPTER II  
REVIEW OF RELATED LITERATURE 
SPEECH SOUND ACQUISIT ION AND DEVELOPMENT 
Poo le  (1934)  was the f ir s t  to clas s ify phoneme acquis i­
t ion according to  chrono logical  age . In s o  do ing , she found 
that from 2 . 5 to  5 . 5 years of age , b oys  and g ir l s  deve l op ar­
t iculatory p rof ic iency at  ab out  equal ra t e s . "At 6\ years , 
g ir l s  app roach eff ic iency in art iculat ion , wh ile  the b oys  
requ ire ano the r year , unt il 7\ years  of age to  reach the same 
d eg ree of p e rfe c t ion" (p . 159 ) . Templin (1957 )  reache d t�e 
same bas ic conc lus ion in he r revis ion of Poo l e  1
'
s no rms w i th 
the excep t ion that ma turity  of art iculat ion skil l s  is  reache d 
at  around 8 years of age , w i th b o ys requ i r ing an addit iona l 
year . Wh ile  Poo l e  s ta t e d  a r t iculatory p rof ic iency for g ir l s  
to  be  at 6 . 5  yea rs of age and b oys a t  7 . 5 years  of age , she 
ma de  the p o int  that "no t unt i l  7\ are they ab le  to  art iculate 
in the ir speech the s oun d s  of z , s , r , th . . .  " (1934 , p .  159 ) . 
I t  appea rs , acc o r d ing to this  lat ter s ta tement , tha t Poo l e  
and Temp l in a r e  actually in c l o se agreement for the age norm 
6 
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of speech s ound ma tur ity . 
Sande r (197 2)  s tated  tha t no rma t ive age s ca l e s  fo r speech 
s ound acquis it ion tend to  " rep re s ent  uppe r  age l imits  ra the r 
than ave rage p e rformance ,  and s t re s s - sound mas te ry in a l l  word 
pos i t ions as  opp o s e d  to customary usage" (p . 55 ) . Sander  ma in­
ta ine d tha t age p rof i l e s  which have b e en p rev ious ly deve l oped  
fo r phoneme p ro duc t ion , a re no t use d  by  c l in ic ians w ith the re ­
searchers ' c r ite r ia fo r s ound-mas te ry in mind . For  example , 
Temp l in (1957 ) c i te s  4 . 0  years as  the age fo r p rof ic iency of 
the /r /  according to a cr i ter ion of 75 p e r  c en t  c o rrec t p ro­
duc t ions by he r subjects . Poo l e  (1934) c ites  7 . 5 years  as the 
age of p rof ic iency fo r the /r /  w ith the same c r i t e r ion as  
Temp l in .  The Hal l -Hea l ey (1963 , 1964) s tudies c i te the ages  
of 7 . 0 years fo r boys and 6 . 0  years for g irls  as  the p rof ic ­
iency ages for /r/ p roduc t ions , according t o  a 9 0  pe r c en t  
c o rrec t c r ite r ion of c o rrect p ro duc tion . Sande r ' s p o in t  was 
tha t he fee l s  age norms for c ons onan t deve lopment a re too ar­
b it rary . In s e t t ing up the norms , the def in i t ion of speech 
s ound mas te ry shoul d be  change d to tha t of cus toma ry p roduc ­
t ion .  Tha t is to say , a chi l d  should b e  c ons idered  as  having 
learne d a s ound when he " is p ro duc ing a s ound mo re often than 
he is misart iculat ing o r  om itting it" (p . 5 6), rathe r than 
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when he correctly produces the sound in all three positions 
of words with consistency. 
Within the past three decades, research concerning mis­
articulation of the /r/ phoneme within the rank ordering of 
the most frequently misarticulated phonemes has been subject 
to great variability. Van Riper (1938 ) , in a study of sixty 
subjects ages eight to twenty-nine, listed the nine most fre­
quently misarticulated single consonant sounds in the follow­
ing order: /s/, /r/, /1/, /tf'/, "th" (no identification as 
to voicing), /k/, /g/, /f/, /v/. Hall (1938 ) ranked the eight 
frequent phoneme errors as /s/, /z/, If/, /t)l, /d3/, /1"11/, 
/9/, /r/. Roe and Milisen (1942 )  ranked the /r/ as thirteenth 
out of the twenty-five most frequently defective sounds. The 
rank order being: /z/, /,,,./, /9/, /d3/, /d/, /s/, /g/, /�/, 
Iv I , It I , /b I , It f I , Ir I , I k I , I JI , If I , Ip I , I 1 I , I� I , I w I , 
/st/, /str/, /sk/, /dr/, /fl/. Pendergast, et al., (1966) 
ordered the misarticulations in the order of greatest number 
of errors as found on the screening test of 15,255 first 
grade children. Their listing reads: /s/, /0/, /z/, ;a;, 
/r/, /v/, If/, /1/, /tf/, /dj/, /f/, /k/, /g/. In the Roe 
and Milisen study (1942 ) , the /r/ phoneme was not mentioned 
as one of the ten most frequently misarticulated sounds. 
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Most recent is the work done by Griffith and Miner (1973) 
concerning phonetic context and articulation therapy. By re­
viewing past research on the frequency of misarticulated pho­
nemes and by applying their clinical insights based upon ex­
perience, they offer the following list of the nine speech 
sounds which are most often in error: /r/, /'J'/, /'ii"/, /1/, 
/s/, /z/, If/, ltf/, fd] f· Table 1 illustrates the frequent­
ly misarticulated phonemes as reported by the above cited 
studies. 
The studies cited do not list the most frequently mis­
articulat.ed phonemes in similar rank orders. The between­
study discrepancies are due, in part, to five variables. 
These sources of variance are: 1) the age range of the sam­
ples; 2) the testing instrument used with each sample; 3) 
the criterion for correct production set for each sample; 4) 
the sex differences in relation to performance; and S) the 
sample size. 
Poole (1934) and Templin (1957) found that up until the 
fourth grade, children improve their articulation skills with­
out therapy. Saylor (1949) and Roe and Milisen (1942) found 
only slight or inconsistent improvement in speech sound pro­
ficiency occurred beyong grade three or four. Research by 
TABLE 1 .  --Rank Order of the Most Frequently Misarticulated Phonemes as Reported 
by Five Studies 
Van Riper Hall Roe and Milisen Pendergast, et al. Griffith and Miner 
(1938) (1 938 ) (194 2 )  (1966) (1973) 
/s/ Isl /z/ /s/ /r/ 
/r/ /z/ /M/ /8/ /?'/ 
/1/ I.SI /0/ /z/ /3'1 
/tS/ /tJ/ /d3/ !'ti /1/ 
"th" /dJ I /d/ /r/ /s/ 
/k/ /M/ /s/ /v/ lz/ 
lg/ le/ lgl !JI I/_/ 
lfl lrl I'S I 111 !t:JI 
/v/ It/ IJ11 lbl f / 
It)/ lkl 
/rl lgl 
/k/ 
If/ 
lfl 
/p/ 
Ill 
/tj/ 
/w/ 
/st/ 
lstrl 
/sk/ 
/dr/ 
/fl/ 
I-' 
0 
11 
Williams (1971) showed that the number of production errors 
in a child's speech decreases as grade level increases, es­
pecially between the first and fourth grades. 
According to the Roe and Milisen (1942) study, the con­
sonant lrl ranks thirteenth out of the twenty-five most fre­
quently occurring defective phonemes. Of all the children 
they tested, 2 . 8  per cent of the fourth graders produced de­
fective lrl sounds, 5. 2 per cent of the fifth graders remain­
ed in error, and 3 . 3  per cent of the sixth graders had misar­
ticulations of the lrl. They found that irrespective of the 
type of lrl error or location of that error in a word, in­
creased chronological age was not necessarily a criterion for 
corrected productions. However, they did find substitutions 
to be the most frequent error, decreasing with an increase 
in chronological age. As the child grew older, it seemed 
that he attempted to spontaneously correct his production 
errors. The result was that older children presented more 
phoneme distortions. 
It is interesting to note that "a surprising finding 
is that the error rates of several phonemes (lz/, lrl, Ill, 
lel, Isl, and lvl) increase markedly from the first to sec­
ond grade" (Williams, 1971, p. 47). 
12 
Ba�wJ upon a nation wide survey with responses from 705 
clinicians, Bingham (1961) determined that 81 per cent of the 
public school speech clinicians' caseloads consist of articu-
lation problems. Powers states that "it is· safe to say that 
functional articulation defectives represent between 75 and 
80 per cent of all speech defectives in the school population'' 
(Travis, 1971, p. 839) . Schneider (1973) cites the Soutwest 
Regional Laboratory for Research and Development as reporting 
that misarticulations of the /r/, /s/, /1/, and /0/ phonemes 
comprise 80 per cent of the caseloads. This 80 per cent fig-
ure was derived from a survey of 949 speech clinics within the 
United States. 
ZIPF'S LAW 
" Probably the most striking feature of words is differ-
ence in length" (Zipf, 1935, p. 20 ) . Words are comprised of 
single-phoneme and multi-phoneme sequences. Zipf advocates 
that this difference in word length is significant. He states, 
I 
"the leng th of a word tends to bear an inverse relationship to 
i t s  relative frequency" (Zipf, 1935, p. 38). This is Zipf's 
Law of Ab breviation. Stated more simply: shorter words are 
used more frequently. 
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Zipf' s Law has remarkable utility for the speech and 
language clinician. It reveals the "orderliness of the fre­
quency distribution of words in the speech stream" (Griffith 
and Miner, 1973 , p. 2). The words can be rank ordered accord­
ing to their frequency of occurrence. The phonetic contexts 
of these words can then be subjected to rank ordering. It is 
logical to assume, then, that if shorter words occur most 
often, the phonetic contexts found in these words also appear 
with greater frequency. Valuable therapy information lies in 
knowing which phonetic contexts appear most frequently in the 
speech of children. 
PHONETIC C ONTEXT 
Phonetic context has been defined as " the totality of 
phonetic conditions that affect the production of a given 
speech sound" (Griffith and Miner, 1973 , p. 5). Zipf' s Law 
implies that phonetic context, as well as words, can be rank 
ordered in terms of their frequency of occurrence. Zipf also 
proposes that the frequency with which phonemes occur deter­
mines their complexity of production in an inverse relation­
ship. Zipf arrived at this conclusion, in part, from Grass­
man' s Law of Haplology (Zipf, 1935). 
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Grassman's Law states that in language there is a ten­
dency for " phonemes or phoneme-groups to become dissimilated 
under too great proximity" (Zipf, 1935 p. 85) . While Zipf's 
conclusion is not a strict interpretation of Grassman's Law, 
it does seem reasonable that, from a therapy standpoint, the 
more frequently a correct production is attempted the easier 
the articulatory skill becomes. This conclusion is supported 
by Leonard and Ritterrnan (1971) . And in conjunction with the 
most frequently occurring words, the availability of the pho­
netic context under correction provides the child with in­
creased opportunity for communicative success. The apparent 
severity of the defective speech pattern is thereby reduced. 
The complexity of the articulatory movement is decreased as 
a function of frequency of occurrence of the phonetic context. 
Buck ( 1948) and Spriestersbach and Curtis (1951) found 
that there was a systematic relationship between phoneme er­
rors and the speech sound environment in which they occurred. 
In both studies, the conclusion was drawn that more intensive 
research should be done regarding phonetic context and artic­
ulation therapy. The work by Curtis and Hardy (195 9) provides 
substantial support for such further investigation. 
McDonald (19 64) supports phonetic context research, but 
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not only from the standpoint that speech sound inconsistencies 
need analysis; but, he also feels that those contexts which 
are consistently produced correctly have to be identified. 
McDonald was instrumental in developing phonetic context test­
ing for articulation therapy. 
Schneider (1973) summarizes a thesis-in-progress which 
deals with the hypothesis that.the /r/ phoneme develops in a 
systematic fashion through a. series of phonetic contexts. · 
Gresch and Payne studied this hypothesis by testing 283 child­
ren, ages three to eight years, with the McDonald Deep Test of 
Articulation. Their results showed that the mean errors per 
age group significantly decreased as age increased. They 
failed to mention, however, if the decreased errors due to in­
creased age occurred for all /r/ contexts or only for certain 
individual /r/ contexts. By rank ordering the phonetic con­
texts according to frequency of errors, the most facilitating 
/r/ contexts for therapy were /rs/ , /re/, and /rz/; while 
the least facilitating were /:>r/, /mr/, and /lr/. The cor­
rection of misarticulated /r/ productions was found to be the 
most successful through final blend contexts. This was deter­
mined from the data that revealed a vowel-/r/-consonant com­
bination was found to have fewer errors throughout the popu-
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lation than a consonant-/r/-vowel combination. 
McDonald (19 64) set up his deep test on the premise that 
running speech may be adequately represented in a two-syllable 
sequence. As pointed out by Peterson (1972) , this Deep Test 
could be greatly enhanced "if there were comparative data, in 
terms of percentage of expected correct responses for an age 
or in terms of rank ordering of the difficulty of contexts in 
which the sounds are to be tested" (p. 952) . Griffith and 
Miner (1973) stated that of the 4 6  /r/ contexts in the first 
1000 most frequently occurring words of first and second 
graders, McDonald' s Deep Test only lists nine /r/ contexts. 
Griffith and Miner, however, viewed the influence of syllabic 
stress in their analysis of context, while McDonald did not. 
In phonetic context analysis·, the phoneme is described 
in relation to the vowel position, and the function of the 
phoneme as a single or blend. Of the researchers cited, a 
general conclusion is drawn that correction of the /r/ is 
facilitated through /r/ blends. Schneider (1973) supports 
this conclusion. 
It is of interest to note that the blend contexts 
/pr/, /dr/, /str/, /tr/, /dr/, /re/, and /0r/ were 
all produced correctly more often than any single 
context. This may indicate that these blends are 
more stimulable in children. · Consequently, /r/ ar-
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t iculat ion the rapy  shou l d  b e  in i t iated  w i th 
the s e  b l end contex t s  ra the r than a s ing l e  
con tex t (s ic . , p .  35) . 
I t  is important to  note  tha t rank orde r ing o f  phone t ic 
contex t s  does  occur , a s  reve a l e d  in Schne ide r ' s w o rk .  
SYLIAB IC POS IT ION 
Syl lab ic p o s i t ion refers to  the locat ion and/o r  func t ion 
o f  the phoneme w i th in the s y l lab le .  By dis regarding a s ound 
as func t ion ing in an in i t ia l , me dia l , o r  f inal p o s i t ion o f  a 
wo rd , one focus e s  a t t en t ion on the s ound w i thin the s y l lab le 
(Ke enan , 19 61) . Eve ry syl l ab le is c omp r i s e d  o f  three bas ic 
e l emen t s : re l eas e , vow e l  shap ing , and arre s t (S tets on , 1951) . 
C ons onant s  ac t to  re lease  o r  arre s t  vocal ic s ounds . 
S te t son f inds tha t c on s onan ts may b e  divide d  into 
re leas ing c on s onan t s  wh ich s ta r t  the s y l lab l e move­
men t and arre s t ing c ons onan t s  which s top the s y l­
lab le movement .  The art iculatory movement invo lve d 
in produc ing the same c ons onan t in a re leas ing o r  an 
arre s t ing p o s i t ion appear on superfic ial examination 
to be the s ame . The i r  role  in the s y l l ab l e , how­
eve r , c reates  s igni f icant diffe rence s  be tw e en them 
(McDonal d , 19 64 , p .  80) . 
In the l it e ra ture , i t  was s e en tha t the words " re l eas -
ing" and " in i t iat ing" are us e d  s ynonomous ly to  in fe r s ta r ting 
o f  s y l lab ic movement ;  and " arre s t ing" , " te rminat ing" , and 
" fina l izing" w e re w ords a ll re fe rring to  the s topp ing of the 
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s y l lab ic movemen t .  
SYLLAB IC STRES S 
S y l lab ic s tre s s  is  a means o f  iden t i fy ing acc en t e d  and 
unaccented  s y l lab le s . Fa irbanks (19 60) dis t ingu ishe s b e tween 
s tres s  and accent : " S t re s s  re fe rs to  re l a t ive vocal  p romi­
nenc e , and is a c omb ine d  e ffec t of dura t i on , p i tch , and in-
tens ity . . .  Accen t  . . .  re fers  to the re l a t ive s tre s s  o f  a s y l lab l e  
in a word . . .  " (p . 159) . F ry (1958) and Lehis te and Peterson 
( 1 959) report  that fundamental frequency ,  vowe l qua l ity , and  
dura t ion , as well  as the l ength o f  the s y l lab le ,  and its  in­
tens ity a l l  as s is t  in inden t ifying s t re s s  pat te rns . By shift­
ing the s t re s s  f rom one s y l lab le to  ano the r ,  s eman t ic var ia­
t ions occur . I t  is p os s ib le to  change a word  from a noun 
form to  a ve rb form b y  s t re s s ing diffe ren t s y l l ab le s  o f  the 
same word . For  examp l e , by shifting the s t re s s  from the firs t 
s y l lab le to the s e c on d  s y l lab le in the word " conte s t" ,  the 
noun mean ing a comp e t i t ive game is change d  in to a ve rb mean­
ing to disag ree. 
F ry ( 1 958) rep o r t s  tha t the fundamental frequenc y o f  
s y l lab l e s  p r imarily  de t e rm ine s the p e rc ep t ion of  s t re s s . He 
doe s  no t discount the inte rrac t ion e ffec t of the o the r vari-
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ab les , howeve r .  The s y l lab le w ith the highe r fundamen tal fre­
quenc y  w i l l  be  perc e ive d as  the s tres s e d  s y l lab le , rega rdle s s  
o f  the magn itude o f  the p itch chang e . " . . .  a s tre s s  judgment 
may b e  influence d  b y  the leng th of the syllab le ,  and par t ic ­
ularly  b y  the leng th o f  the vowe l ,  b u t  n o t  indep endent o f  the 
vow e l  qua l i ty" (F ry , 1958 , p .  128) . Bolinge r  (1955) c on s ide rs 
intona t ion to be  c ruc ia l to the i den t i fica t ion o f  s tre s s . 
Z ip f (1935) ob s e rved tha t the mo re frequen t l y  occurring e l ­
ement s  have l e s s er deg rees o f  accen t . S te t s on (1951) rep or t s  
tha t int rapulmon ic p re s sure is  the majo r inf luenc ing fac t o r  
o f  s tre s s . E l e c t romyog raphic s tudie s o f  speech samp l e s  sup­
p o r t  this  c onc lus ion (Ladefoge d ,  Drap e r  and Whi t te r i dg e , 1958). 
After  view ing the p rom inent influence of s y l l ab le s t re s s  
on the p roduc t ion o f  phoneme s ,  i t  appears evident that syl lab le 
s t re s s  shoul d b e c ome an automat ic cons i de rat ion o f  misart icu­
lations . The comb ine d  inf luence s  of phone t ic c on t ext , s y l ­
l ab l e pos it ion , and s y l lab le s t re s s  p rov ide va luab le  informa­
tion about the erro r ru l e s  wh ich a c h i l d  is ma inta in ing in his  
speech patterns . 
G r if f i th and M ine r (1973) sugges t imp rovement s  in pho­
ne t ic c ontex t  deep te s t ing by emphas izing s y l lab ic p o s i t ion 
and s t re s s  as impo rtan t  var iab le s  in s ound p ro duc t ion . One 
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phoneme tha t they c ons idered was the con s onan t /r / . From the 
Tho rnd ike-Lo rge  l is t  of the firs t 1000 mo s t  frequen t l y  oc cur­
r ing wo rds for f irs t and s e cond g rade chi l dren , 2 69 / r /  words  
in vowel  and cons onan t b len ds appear . They chose to d isre­
gard the convent ional in i t ial , me dial , f inal p o s i t ions o f  
phoneme s in words , and re l ie d  upon S te t s on ' s the o ry o f  soun d­
s y l lab le  and s y l lab le s t re s s  iden t i f icat ion o f  phoneme s .  With 
this c las s i f icat ion , they iden t if ie d  the phone t ic c ontex t s  o f  
a l l  / r /  wo rds in the 1000 w o r ds l is te d .  The three mo s t  fre­
quen t l y  occurring s y l l ab ic p o s i t ion and s t res s  categor ie s  
were , re spec t ive l y :  the arre s t ing o r  f inal iz ing s ound o f  an 
accented s y l lab le (F /A) , the re leas ing o r  ini t iat ing s ound 
o f  an unaccented  s y l lab le  ( I/UA) , and the re leas ing o r  in it­
ia ting s ound o f  an accen t e d  s y l lab le (I/A) . The y.foun d  the 
mo s t  frequen t l y  occur r ing phon e t ic contex t s  for each catego ry 
to b e , respec t ive l y :  /£r/ , /r -:r/ , /r� / . Thus , each / r /  c on­
tex t  was c las s i f ie d  as fo l low s : the /e,r/  c ontex t  i l lus t ra t e s  
(F /A ) ; the /r:r/ c ontex t  illus t ra te s  ( I / UA) ; and the /re/ 
con tex t il lus t rates  ( I /A) . Thes e  phone t ic c on tex t s  and s t re s s  
c las s ificat ions a re rep re s ente d in the wo rds "b ear" , " eve ry" , 
" re d" . L ingu is t ic s t re s s  reveal s diffe rence s  in w o r d s  which 
the t ra d i t ional in i t ia l , medial , and final d ivis ions  do no t 
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d iffe rent iate . 
I t is  important to  note  Schne ide r ' s resul t s  (1973) con-
c e rn ing the re lat ionship among phone t ic c ontex t , s y l lab ic p o s -
it ion , and syl lab ic s tres s  fo r the /r/ phoneme . The s e  resul ts  
are  as l is te d  b e l ow .  
1 . . . .  the s ing l e  contex t s  /or/ (F/A) , /ro./ (I/A) , 
and /a;rr/ (F/A) w e re found to  b e  mo s t  fac i l i­
ta t ing in co rrec t produc t ion , whi l e  /ro/ (I/UA) , 
/r i/ (I/A) , and /ru/ (I/A) were found to b e  
leas t fac i l itat ing (p . 57) . 
2 .  F o r  /r/ , the b l en d  contex ts  /p r/ (I/UA) , /dr/ 
(I/UA ) , and /s t r/ (I/A) we re found to b e  mos t 
fac i l itating in correc t p ro duc t ion ,  wh ile  / rm/ 
(F/A) , /rk/ (F/A) , and /fr/ ( I/A) w e re found 
to  be  l eas t fac i l ita t ing (p . 58) . 
3 .  S y l lab le s t re s s  (ac c en t e d  or  unac c ented) did 
no t influence  the numb e r  o f  co rrec t p ro duc ­
t ions fo r /r/ . . .  (p . 59) . 
4 .  A l though ne i the r p o s i t ion nor s tre s s  wa s re­
spon s ib le for the rank o r de r ing of phone t ic 
contex t s  in /r/ and /s/ phoneme s , an in te r­
ac t ion of the s e  parame ters  wa s  a g reater  de­
te rmin ing fac tor o f  the rank o r d e r  (p . 59). 
5 . . .. rank orde rs o f. co rrec t l y  p ro duce d  phone t ic 
con tex ts  w e re no t re lated to  the frequency o f  
occurrenc e  o f  the s e  c ontex t s  (p . 60) . 
6 . . . . int e rac t ions o f  p o s i t ion and s t re s s  w e re 
mo re imp o r tan t de t e rmin ing fac tors o f  the 
c ontex t s ' c o r re c t  p ro duc t i on s  (p. 60) . 
7 .  B lends w e re p roduce d  corre c t l y  w ith g rea t e r  
frequency than s ing l e s  (p . 61) . 
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THE IANGUAGE MASTER AS AN INSTRUCT IONAL DEVICE 
The ava ilab le l i tera ture c on c e rn ing the Language Mas te r  
as an ins truc t ional dev ice f o r  speech and l anguage the rap y  i s  
l imite d . A s tudy c onduc t e d  in 1970 b y  Be rken evaluated  the 
e ffec t ivenes s  of the Be l l  & Howe l l  Language Mas ter (R) aud io-
v isual  ins truc t iona l sys tem .  The s tudy was made ove r a f ive-
month p e r io d  in wh ich Eng l ish was taught to  second , fourth , 
and s ix th g rade Ame r ican-Engl ish speak ing chil dren . The re-
sul t s  seeme d to  indicate  tha t this sys tem " can lead to sus -
tained imp rovement in the chil dren ' s ab i l i ty to speak Eng l ish" , 
espec ia l ly four th and s ix th g ra ders  (Be rken , 1970) . 
Torrans (1972) ran a s tudy us ing the Language Mas te r  a s  
an a id to c l as s room teache rs f o r  imp rov ing the speech and 
read ing sk il l s  o f  s choo l ch il dren . Language Mas te r  cards w e re 
p repared w ith the fo l l ow ing informa t ion on each card :  a s oun d ,  
a w o r d  c on t a in ing the sound , a repe t i t ion o f  the s ound , the 
p r in t e d  word , the l e t te rs rep re s en t ing the s ound , and a p ie -
ture of  the reco rde d  wo r d. Resul ts  show e d  no s ign if ican t  dif-
fe rences  in the reading ab ili t ie s  of the chil dren , but did 
show a s ign if ican t  inc rease in art iculat ion p ro f ic iency a t  
the 0 . 05 l eve l . A l though the s e l e c ted  phoneme s fo r this  s tudy 
w e re no t c it e d , it  may b e  inferred that in gene ra l , the Lan-
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guage Mas te r  func t ioned e ffec t ive ly as an ins t ruc t ional de­
vice in the c orrec t ion o f  misart iculat ions . 
Odom and B oa tman us ed the Language Mas t e r  fo r "A S tudy 
o f  C e r ta in Var iab les  Affec t ing Language Deve l opment in E du­
cab le Men ta l ly Re tarde d  Ch il dren" (n . d . ) .  They a l s o  dea l t 
w ith the aud io-visual ins t ruc t ional sys tem o f  this mach ine 
us ing b o th manufac ture d  and teache r-made cards . The purpose 
of the s tudy was to  supp lement ins t ruc t ion w ith in the c l as s ­
room . The authors  c onc lude d tha t th is me thod was part icularly  
succ e s s ful in s t imulating and imp roving the l anguage o f  the 
EMR chil d .  
Griffith and M ine r (1973) p repared a Language Mas te r  
ar t iculation the rapy cur r iculum . This  p rog ram takes into ac ­
coun t  the influence o f  phone t ic c on tex t , sy l lab le p o s it ion , 
and s y l lab l e  s t re s s . G ri f f i th and M ine r s tate tha t " th e  s kil l 
in learn ing a new s ound is  influenced  by s ounds tha t p re c e de 
and fo l low any g iven s ound--phone t ic c on text" ( 1973 , p .  9) . 
F o l l ow ing the p rogram out l ine , a c l in ic ian is  ab le  to  ident ify 
the phone t ic c ontex t s  which are in e rr o r  in a ch ild's speech , 
and man ipulate app rop r ia te speech s ound s equence s  fo r the rapy 
mate r ial s .  This has b e en termed a " skil l-buil ding s equence" 
by the authors . Again , the Language Mas te r  has b e en rep o r t e d  
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to be an e ffec t ive ins t ruc t ional dev ice for speech and/o r  
language the rapy. 
BEHAVIOR MODIFICAT ION 
Mod if icat ion of de fec t ive art iculat ion has b e en accom-
p l ishe d  through shap ing techn ique s. Shap ing " involve s the 
use of diffe rent ial re info rcemen t and succes s ive app rox ima-
t ion to deve lop new b ehav io r" (Sloane and MacAulay , 1968 , p .  
10). Re in forcemen t of c orrec t respon s e s  o r  succe s s ive app rox-
imat ions toward a c orrec t re spon s e  is nece s s a ry fo r learning 
to oc cur . " In o r de r  that b ehavior  b e  learne d ,  i t  is nec e s s ary 
for i t  to b e  emit ted  and re inforc e d" (Sloane and MacAulay , 1968 , 
p .  260) . In art icula t ion the rapy , one mus t  p ro duce the phoneme 
o r  a t temp t to p ro duce i t  b e fo re i t  can b e  judg e d  and mo difie d .  
As  one ' s p ro duc t ion app rox imates  that o f  the mode l , h e  i s  re-
info rce d . B y  "providing differen t ial  re inforcemen t onl y  for 
the s e  re spon s e  varian t s  in the ex i s t ing rep e rto ire tha t more 
c l o s e ly app rox imate the des ired terminal b ehav io r" (S l oane 
and MacAulay ,  1968 , p .  10) , the chi l d  
p roduc e s  new re spon s e  variat ions that were no t 
p revious l y  emi t te d .  The teache r may then change 
the c r ite r ia for a�cep tab l e  respon s es that match 
the des ired p ro duc t ion even more c l o s e ly , and 
thus aga in sh ift the dis t r ibut ion of re spon s e s  
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t•mill<•d (:ilw1111• mid MacAu.lt1y, l'J(>H, p. 10). 
Reinfo rcemen t is to be  c on s idered any occurring event 
wh ich immediate ly  fo l l ows  an ac t of b ehavior and wh ich in-
c re as e s  the p robab il i ty o f  that  b ehavior reapp earing . I t  is  
v i tal  tha t the re in forcement be c learly obv ious and punc tual . 
I f  the reward o r  re in fo rcement is d elaye d ,  interven ing b ehav-
iors may b e  enc ouraged (Travis , 1971 , p .  235) . This type o f  
the rapy s che dule  fo r deve lop ing new art icula tory respon s e s  
fo r / s /  and / r/ p ro duc t ion s  w a s  us e d  suc ce s s fu l l y  b y  G r i ffith 
(19 65) in a s tudy w ith twenty- f ive a r t iculat o ry de fec t ive 
chil dren . 
In dis cus s ing b ehavior modificat ion , b as e d  upon ins tru-
mental condi t ion ing and of which shap ing is a bas ic func t ion , 
M iner  (1973) make s the p o int tha t: 
our f ie l d  has accumulate d app rox ima t e l y  15 years 
o f  re search emp ir ically  demons trat ing that i t  is  
a viab le app roach in mo dify ing a r t iculato ry b e ­
hav io r . . .  Ye t , as we survey  the f ie l d ,  th is ap­
p roach is j us t  now f ina l l y  beg inning to  c a tch on 
at the g ras s roo t s  l eve l (p . 29) . 
Miner p rop o s e s  s ix rea s ons acc ount ing fo r the re luc -
tance o r  re fusa l  to p rac t ic e  b ehavior mo dificat ion techn ique s .  
1 .  Few c l in ic ian s have b e en a dequa t e l y  t ra ined in 
learning the o ry ; the re fore , the p r inc ip l e  and 
t e rms are unfamil iar and ove r-whe lming . 
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2 .  Too many authors ge t l o s t in the comp l exity  o f  
the top ic . The resul t i s  tha t the fundamen tal 
p r inc ip le is masked and unrecogn ize d by the in­
quiring c l in ic ian .  
3 .  The idea o f  learn ing app roache s has b e en o ffe re d 
to e ducators  a s  a cure-al l techn ique . Having 
no t me t a l l  expec tat ions , the theo ry o r  p rac t ic e  
acquired negat ive ove rton e s . 
4 .  I t  is sugge s te d  tha t ins t rumen tal c ondit ion ing is  
too  impe r s onal . 
5 .  Cl in ic ians c ommen t that the ir fee l ing s o f  hav ing 
he lpe d  a chi l d  are s t if le d .  
6 .  The s ing l e  mo s t  c ruc ia l fac t o r  i s  tha t use  o f  
op e ran t condit ion ing and shap ing p ro c e dure s are 
no t rout ine l y  taught to s tuden t s  w i th in the 
speech pathology curr iculum (Mine r ,  1973 , pp . 
29-30) . 
The s e  s ix fac tors  as ide , the re is  reas on to b e l ieve that 
b ehavior mo difica t ion us ing the p r inc ip l e  o f  ope ran t condit ion-
ing and shap ing techn ique s is b e c oming a more w id e l y  taught 
and p rac t ic e d  the rap eut ic app roach . 
TABLE 2 . --Rank Ord e r ing o f  Pe rcen tages o f  C o r rec t P roduc t ions 
fo r / r/ Sing le and Blend Contex t s  * 
S ingles  B lends 
C on tex t Typ e  % Con tex t Type % 
o r  F/A 59 p r  I/UA 86 
ro,. I/A 55 dr I/UA 84 
a:tr F/A 54 s tr I/A 81 
::>r F/A 53 t r  I/A 76 
O.r F/A 53 d r  I /A 75 
r:r I/A 52 re F /A 67 
rl\ I/A 52 Qr I/A 61 
re I/A 46 gr I/A 59 
rcu: I/A 46 r s  F/A 58 
�r F /A 43 rd F/A 58 
rae. I/A 40 rn F/A 58 
:tr F/A 40 sp r I/A 54 
rau I/A 39 t r  I/UA 54 
aur F/A 39 rd  F/A 52 
rt: I/A 38 r t  F /A 49 
£r F/A 35 b r  I/A 47 
r.:> I/A 34 p r  I/A 46 
ra I/UA 29 r t  F/A 45 
ro I/A 28 kr I/A 44 
r.:r I/UA 26 rm F/A 37 
ur F/A 26 rk F/A 35 
ro I/UA 22 fr I/A 28 
r i  I/A 21 
ru I/A 16 
·k As reported  by S chne ide r  (1973) . 
C op ie d w i th perm i s s ion o f  autho r .  
TABLE 3 . -- Rank Ordering of /r/ Contexts in Singles and Blends According to Percentages 
of Correct Productions Within Each Stress Category * 
I/A 
Context % 
ro.. 12 
r:c 11 
rA 11 
re 10 
ra:z:. 10 
rae 9 
rau 8 
r£ 8 
r;, 7 
ro 6 
ri 5 
ru 3 
Singles 
I/UA 
Context % 
ra 38 
rJ: 34 
ro 28 
F/A 
Context % 
or · 15 
a:cr 13 
;>r 13 
Q.r 13 
aer 11 
:z:r 10 
aur 10 
er 9 
ur 6 
*As reported by Schneider ( 1973 ) . 
Copied with permission of author . 
I/A 
Context % 
str 14 
tr  13 
dr 13 
er 11 
3r 10 
spr 9 
br 8 
pr 8 
kr 8 
fr· 5 
Blends 
I/UA 
Context % 
pr 3 8 
d r  38 
tr  24 
F/A 
Context % 
re 15 
rs 13 
rd 13 
rn 13 
rd 11 
rt 11 
rt 10 
rm 8 
rk 7 
N CX> 
·Lt� L�. - - Rank Ordering of the Frequency of Occurrence for Ir/Contexts in Singles 
and Blends as a Function of Syllable Stress * 
Sin les Blends 
I/A I/UA F /A I/A I/UA F/A 
,,__,ntext f Context f Context f C ontext f Context f C ontext f 
r::t: 7 r J: 1 3  £r 24 pr 1 3  pr 3 rt 1 0  
rt: 7 ra 2 :i::r 1 3  t r  12 tr  3 rd 8 
ri 6 ro 1 ;> r 1 3  sr 1 1  d r 2 rm 5 
re 5 a.r 1 1  br 10 rk 3 
rax 5 o r  7 fr 9 rs 3 N 
ro 4 ur 6 dr 7 rd 3 \0 
ru 3 aer 5 str 7 re 2 
rae. 2 s:cr 4 kr 5 rn 2 
rl\ 2 aur 2 er 2 rt 1 
rau 2 spr 2 
rO. 1 
r ::> 1 
*As reported by Griffith and Miner (1973). 
TABLE 5 . --Rank Ordering of /r/ Contexts in Singles and Blends as a Function of 
Syllabic Stress According to Total Subjects Percentages of Correct 
Productions * 
Singles Blends 
I/A 
Context % 
I/UA 
Context % 
F/A 
Context % 
I/A 
Context % 
I/UA 
Context % 
F/A 
Context % 
ra. 5 5  ra 2 9  or 59 str 81 pr 86 re 67 
r :c 5 2 rz: 26 azr 54 tr 76 dr 84 rs 58 
r /\ 5 2 ro 2 2  :>r 53 dr 7 5 tr 54 rd 58 
re 46 Q.r 53 0r 61  rn 58 
raJ: 46 ae.r 43 sr 59 rd 52 
rae 40 xr 40 spr 54 rt 49 
· rau 39 aur 39 br 47 rt 45 
rt 38 er 35 pr 46 rm 37 
r :> 34 ur 26 kr 44 rk 35 
ro 28 fr 28 
ri 21 
ru 16 
* As reported by Schneider (1973). 
Copied with permission of author. 
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CHAPTER I I I  
PROCEDURE 
SUBJECT SELECT ION 
Twenty-one chi l dren w e re s c reene d for part ic ipat ion in 
th is s tudy . F if teen chil dren me t the s tandards for  s e l ec t ion . 
They w e re s e lec t e d  from the cas e l oa d  o f  one speech c l in ic ian 
in the Ma t toon , I l l ino is pub l ic s choo l  distr ic t . Subjec t  se-
lec t ion was  on the bas is  o f  f ive va r iab le s : age , inte l l igence , 
hea r ing , art icula tion , and amount o f  the rap y . 
1 .  Age : As the phoneme /r/ may no t appear in s ome 
ch il d ren unt il the age o f  7 . 5 years (Poo l e , 1934) , a l l  sub -
je c t s  we re require d  t o  b e  a t  l eas t e ight years o f  age . The 
s e l e c t e d  subjec t s  range d  in age from e ight years- four months 
to fourteen years-three months . 
TABLE 6 . - -Age Range o f  Subjec t s  
Subjec t  Age Subje c t  Age Subject  Age 
1 9-1 6 13-3  11 8-6 
2 8-10 7 10-7  12  8-5  
3 9 - 0  8 12-1 13 8-4 
4 14-3 9 1 1-4 14 8-6 
5 13-7  10 12 -9 15 11-6 
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2 .  Inte l l igence :  S tudent s  enro l l e d  in an EMR c la s s  
w e re no t cons idered for par t ic ipa t ion in this s tudy . 
3 .  Hear ing : Al l subjec t s  pas s e d  a b ila tera l swe ep 
te s t  of 15 dB a t  the frequenc ies of 250 , 500 , 1000 , 2000 , and 
4000 Hz . The chi l dren were tes t e d  in the ir regular speecb 
room s o  tha t s creen ing and therapy condi t ions throughout the 
s tudy were as a l ike as p os s ib le for each chil d .  
4 .  A r t iculation :  Thos e  chi l dren who me t the ab ove cr i­
te r ia of age , inte l l igenc e , and hearing acu i ty , and who w e re 
ident if ie d  b y  the s choo l speech c l inic ian as  having a func­
t iona l sub s t itut ion or dis t or t ion of the /r/ phoneme we re g iven 
a twenty- i tem s c re en ing t e s t of ar t icul a t ion . S ix of the 
words  were de s igned to te s t  /r/ pro duc t ions in the thre e mos t  
frequent l y  occur r ing /r/ contex t s : !Erl , /rx/ , /re/ . The re 
w e re two wo rds for each of the three con t ex t s . The o ther four­
teen tes t words were inc lude d  as  fo i l  i tems . A chi l d  was 
s elec ted  for p ar t ic ipat ion in the s tudy if he exhib ited  an 
/r/ sub s t itut ion or dis tor t ion on one of the two wo rds fo r 
each of the three phone t ic /r/ c ontex t s . His  performance on 
the fourteen fo il  items was no t taken into  cons ide rat ion . 
5 .  Therapy: Each subjec t  had rece ived at  leas t s ix 
mon ths of therapy for correc t ion of deviant /r/ p ro duc t ions 
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pr ior to th is s tudy, and was mainta in ing produc t ion errors . 
Further therapy was indicated  for each chi l d .  
SCREENING S ITUATI ON 
Twenty- one chi l dren who me t the above five cr iter ia were 
g iven a twen ty- i tem s creen ing te s t  of art iculat ion . Of the 
twen ty words on the s creen ing te s t , s ix w or d s  conta ine d the 
/r/ phoneme in the appropr iate phone t ic c on text s  for syllab l e  
p o s i t ion and s y l lab le s tres s .  There w ere two w ords for each 
of the three mos t  frequen t l y  occurr ing phone t ic /r/ contex t s . 
They were " a ir" and "bear" for /e_r/ (F/A); " every" and "b erry" 
for /r:r/ (I/UA); and "red" an d  "ren t" for /re./ ( I/A) . The s e  
s ix words were arb i trar ily  chos en from word l is ts for each of 
the three mo s t  frequent l y  occurr ing phone t ic /r/ contexts  
(Gr iff i th and Miner, 1973) . If the subject misar t icula t e d  
one /r/ word for each of the three c ontex t s , h e  w a s  e l ig ib l e 
for part ic ipat ion in this s tudy . Art iculat ory profic iency on 
the o ther fourteen words was no t taken into  c ons iderat ion for 
subjec t s e l ec t ion . The s e  four te en words were inc lud e d  in the 
s creen ing tes t as fo il  items . They were randomly cho s en from 
the Da l e  and Cha l l  l is t  of w ords tha t can b e  read b y  firs t and 
s e cond graders (Dal e  and Cha l l, 1948) . 
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Each of the twen ty  word s on the s creen ing te s t  o f  art ic -
ulat ion w a s  typ e d  on a 3x5 card . Each chil d was a s ke d  to read 
the word aloud as the examiner pre s en ted i t . The words w ere 
p re s ented in the same order for each chil d .  The word o rd er 
was de term ine d from a table of random numb ers (Down ie and 
Hea th , 1970 , pp . 328-329) . 
TABLE 7 . - - S creen ing Tes t o f  Art iculation 
1 .  every·k 11 . feel 
2. to 12 . b e rryi<' 
3 .  if 13 . bear* 
4 .  on 14 . p op 
5 .  s o  15 . dig 
6 .  door 16 . call 
7 .  is 17 . p in 
8 .  re di<' 18 . run 
9 .  men 19. renti<' 
10 . a iri<' 20 . talk 
i<"  Words for the three phone t ic c ontex t s  under 
inve s t iga t ion . 
The s creen ing of a ll subjec ts was c omp l e te d  in two days. 
I t  took approx imately  f ive minutes  to s creen the hear ing and 
speech of each subjec t .  S ome ch i l dren were s creene d fo r the 
s tudy dur ing the ir regular ly s che duled  therapy s e s s ion .  I t  
shoul d b e  noted  tha t thos e  children who came for s creen ing 
b efore attending therapy may no t have had the s ame speech 
s e t  as  the chil dren who came for screen ing after a t ten d ing 
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the ir therapy s e s s ion. This as sumpt ion was not  ver ifie d , 
howeve r .  
EXAM INER RELIAB ILITY 
P r ior  to the s tud y , a p i l o t  s tudy was conduc ted  for.the 
purpose  of e s tab l ishing in tra- and in ter- examine r re l iab i l ity 
on the cons is tenc y of examine r judgmen t on subjec t re spons e s . 
A the rapy s e s s ion des igne d l ike tha t of the ac tua l s tudy 
was conduc ted  w ith an e ight year o l d  ch i l d  from the Buzza rd 
Lab o ratory S choo l on the Ea s tern I l l ino is Un ive rs ity  campus . 
The chi l d  sat is fied a l l  of the cr i te r ia for  part ic ipa t ion . 
The ent ire s e s s ion was video- tap e d  for rep lay a t  a late r  date . 
Throughout the s e s s ion , the examine r re info rce d  and rec o rde d 
a l l  re sponses  made by  the subjec t .  
One week late r , the tape was viewed  by the examine r and 
two p rofe s s ors from the department of speech pa tho logy and 
aud io logy a t  Eas t e rn I l l inois  Un ivers ity . As  the tape was 
p laye d, the three viewe rs tal l ie d  the numb e r  o f  subje c t ' s re ­
sponse s which they felt de s e rve d re inforc emen t through a shap ­
ing app roach for the rapy . The v iew e rs ind icated  the t o ta l  
numb er of re inforce d  re spon s e s  for each o f  the three te s t  
words . They d id no t ind icate  wh ich of the response s  in the 
3 6  
ta l ly we re se lec ted  fo r re inforcement . 
For in tra- examine r re l iab i l i ty , a p e r  cent  ag re ement  in­
d ex wa s compute d b e tween the examine r ' s judgmen t of re info rc e d  
respon s e s  of the in i t ia l  therapy s e s s ion a n d  he r ana lys is a 
week late r . The in tra- examine r p e r  c en t  agreemen t ind ex was 
87 p e r  c ent . This ind ex was in te rp r e t e d  to sugges t a high 
leve l of in t ra- examine r re l iab i l ity . 
F o r  in ter- examine r re l iab i l ity , an in t rac lass  c o rre la­
t ion fo r ave rages  was c omputed among the judgment s  of the two 
p rofe s s ors and the second  analys is  by  the examine r .  The re ­
sul t ing intrac lass  (ave rage) ' c orre lat ion was r = . 90 .  Thi s  
coeff ic ient w a s  int e rp re te d  to sugges t  a h igh leve l of inte r­
examine r re l iab il ity . 
ITEM SELECT ION 
Gr iff i th and Miner (1973) iden t if ie d  a l l  /r/ words  which 
are p re s ent  in the Tho rndike - Lo rge  l is t  of 1000 mo s t  frequen t­
l y  oc curr ing words  for firs t and s e c ond  g raders . After  c la s ­
s ify ing the 269 / r/ words on the ba s is o f  s y l lab l e pos i t ion 
an d s y l lab le  s tre s s , they iden t ifie d the occurr ing phone t ic 
/r/ contex t s . The thre e mos t  frequen t l y  o c curr ing phone t ic 
/r/ contex t s  for syl lab le  p o s i t ion and s y l lab le s tre s s  we re 
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/e r/ ( F/A) , / r :r./  (I/UA) , and /r �/ (I/A) . The s e  thre e con-
texts  w e re s e lec ted  for inve s t igat ion in the p re s en t  s tudy . 
T o  rep re s ent  each c on tex t , the fo l low ing words w e re arb irar-
ily cho s en from the phone t ic c on tex t l is t s for /r/ : 
" eve ry" , " red" , respe c t ive l y . 
" b ea r" ' 
TABLE 8 . - - S y l lab le Pos i t ion , S y l lab le S t re s s , and Wo rd 
Examp les  of the Thre e Mos t  F requen t ly Occurr ing 
Phone t ic /r/ C on tex t s  
Phone t ic / r/ 
C ontex t 
/e, r/ 
/rx/ 
/r E.I 
S y l lab le ; S y l lab le 
Po s it ion S t re s s  
(F /A) 
( I/UA) 
( I /A) 
Wo r d  
"bear" 
" eve ry" 
" re d" 
S o  tha t the orde r  in which the three wo rds we re to be 
p re s ented  to  each subjec t  dur ing each s e s s ion wou l d  not af-
fee t the da ta , the o rde r of p re s en ta t ion was randomize d 
( Down ie an d Hea th ,  1 9 70 , pp . 328-329 ) . By a s s ign ing one num-
b e r  to each phone t ic contex t  and c onsul t ing a tab l e  o f  ran-
dom numbers , forty-five word o rde rs we re de termined fo r p re s -
enta t ion throughou t the s tudy . The c ontex t /£. r/ w a s  a s s igned  
the number one , the c on tex t /rr/ was a s s igne d the numb e r  two , 
and the c on tex t /r�/ was a s s igned the numb e r  thre e . The d is -
t r ibut ion of words  ove r a l l  three the rapy s e s s ions for a l l  
f ifteen subje c t s  i s  prov i de d  in Tab l e  9 .  
38 
TABLE 9 . - - Randomize d Ord e r  fo r Wo rd Pre s enta t ion 
Sub i ec t  S e s s ion I 
1 red , eve ry ,  bear 
2 bea r , re d , eve ry 
3 re d ,  eve ry ,  b ear  
4 re d ,  eve ry , b ear  
5 eve ry , bear , re d 
6 re d , bear , eve ry 
7 eve ry , bear , re d 
8 re d ,  bea r , eve ry 
9 re d ,  eve ry , bear 
10 eve ry , re d ,  bear 
1 1  bear , red ,  eve ry 
1 2  re d ,  b ea r , eve ry 
1 3  re d ,  b ea r , eve ry 
14 eve ry , bear , red 
15 b ea r , every , re d 
Tl I I o: ! \/\ PY S T TIT/\'l ' T ON 
S e s s ion II  S e s s ion I I I  
bear , re d ,  eve ry eve ry , bea r , red 
re d ,  eve ry , bear bear , re d ,  eve ry 
re d ,  eve ry , bear bear , re d ,  eve ry 
re d ,  eve ry , bear eve ry , re d ,  bear  
re d ,  eve ry , b ear  eve ry , re d ,  bear  
bea r , eve ry , re d bea r , re d ,  eve ry 
b ea r , re d ,  eve ry re d ,  eve ry , bear 
eve ry , b ea r , re d bea r , every , re d 
eve ry , bear , re d re d ,  eve ry , bear 
re d ,  eve ry , b ea r  bear , eve ry , re d 
re d ,  eve ry , b ear  re d ,  eve ry , bea r 
re d ,  bear , eve ry re d ,  eve ry , bear 
bear , every , re d eve ry , bear , re d 
eve ry , bear , red bear , red , eve ry 
b ear , re d ,  every re d ,  bear , eve ry 
S c reen ing of subjec t s  and a l l  the rapy s e s s ions we re c om-
p l e te d  w ithin four weeks . A l l  s c reen ing was accomp l ishe d dur-
ing the firs t week . Each of the f ifteen subje c t s  was s e en for 
thre e the rapy s e e s ions . Each subjec t  me t w ith the examine r 
once  a week for thre e consecut ive weeks . The s e s s ions w e re 
app rox ima te ly twen ty minute s in leng th . Dur ing each s e s s ion ,  
the subjec t  rece ive d art icula t ion the rapy fo r the /r/ .  The 
Language Mas te r (M7 1 7 ) was  us e d  as the ins t ruc t iona l d evice . 
Three b lank Language Mas ter ca r d s  were p repare d for the words  
"bear" , " every" , and "red" . Each w ord was rec orded three 
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t ime s on a s eparate  car d .  
The w o r d  o rde r var ie d  among the ch il dren and among the 
s e s s ions . Each word was p re s en t e d  three t ime s p e r  card . The 
p re s entat ion t ime of each card is 3 . 3 s e c onds , a l l ow ing each 
word  to appear at approx imat e l y  one s econd in terva l s . The 
card was p laye d four t imes  s o  tha t the subj e c t  heard the s t im­
ulus word twe lve t ime s . The vo ice on the cards was tha t of a 
female  g raduate s tudent in the department of speech patho logy 
and audiology a t  Eas tern Ill ino is Univers ity . 
Fo l l ow ing the s t imulus p re s entat ion , the subjec t re­
sponde d  by  s ay ing the w o r d  f ifteen t ime s  c ons ecut ive l y . Those  
re sponses  which the exam ine r j udge d  as e ithe r c o rrec t o r  ap ­
p rox ima t ions to a c o rre c t  re sponse  w e re re inforce d .  The s e ­
quence of l is ten ing t o  the twe lve s t imulus pre sentat ions and 
respond ing f ifteen t imes con s t ituted one w o rd s e t . The re w e re 
f ive wor d  s e ts p e r  word , total ing s eventy-five a t temp te d  re­
sp onses  for each word per s e s s ion . 
One of two c r i t e r ia w e re me t b efo re con t inu ing onto  the 
nex t word :  a word s e t  l imit  or a t ime l imit . The subjec t  
e ithe r c omp l e te d  f ive word s e ts on the spec ifie d  word, o r  he 
spen t  s ix minutes  of t ime on the word . A s im ilar c r i ter ion 
l eve l de termine d the l ength of each therapy s e s s ion . The sub -
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jec t e i the r comp l e te d  five word s e t s  fo r each o f  the three 
words , or he spent  a to ta l  of e ighteen minutes  on the three 
w o r d s . In no ca s e  was the t ime l imit  the d e t e rmining fac tor . 
In a l l  ins tanc e s , the p ro duc t ion c r it e r ion wa s me t .  The long­
e s t  the rapy s e s s ion las ted  f if t e en minutes . 
Re inforcemen t of a child ' s  re spon s e s  wa s indica t e d  by 
the presen ta t ion of a l ight fo l l ow ing the b ehav io r  mo d if ica­
t ion p r inc ip le of shap ing . The l ight was connec ted to two 
dig ita l  c ounters . Eve ry t ime the examine r re in forc e d  a re­
sp ons e ,  he c on tac ted  the c on t ro l  sw itch , the l ight appeare d ,  
an d a ta l ly o f  the re sponse  wa s recorde d .  B efore the nex t 
word  s e t  began on a g iven word , the examine r reco rde d  the 
numb e r  of re info rc ement s  p e r  t r ial  of f ifteen re spon s e s - on a 
g raph for that g iven w o rd . Th is was done fo r a l l  thre e words  
and wa s comp i led  ove r the thre e the rapy s e s s ions fo r each sub ­
jec t .  
At  the conc lus ion o f  each s e s s ion , the t o ta l  numb e r  o f  
re in fo rcemen ts  fo r a l l  three �ords from tha t s e s s ion wa s ta l ­
l ie d  and w r i t ten down on a "p o in t  card" fo r the chil d .  This 
suc c e e d e d  in mo t iva t ing the chi l d  to ra ise his  s c o re and the re ­
by  forc e d  h im to  a t temp t more c o rrec t p ro duc t i on s . The com­
p e t i t ion for the h ighe s t numbe r  of po in t s , and indirec t ly the 
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mos t imp rove d a r t iculat ion , w ith in each subjec t  and among the 
subjec ts as a who l e  was unexpec ted  but a def in ite as s e t  to the 
the rap y sess ion . 
RECORDING OF RESPONSES 
The p e rfo rmance of each ch i l d  on the s c reen ing a r t icu­
l a t ion tes t was rec orded  on a runn ing log fo r a l l  chil dren 
tes te d .  Respons e s  w e re rec o rd e d  as c o rrec t (v) , dis torted  
(x) , subs t itute d (phone t ic symb o l  for the subs t i tuted  s oun d) , 
and omi t t e d (- -) . Only thos e ch i l dren w ith /r/ subs t i tut ions 
o r  dis to r t ions in one of the two words  for each of the three 
/r/ con tex ts we re e l ig ib le fo r pa r t ic ipa t ion in the p res en t  
s tudy . Only the subje c ts ' p ro duc t ions  on the s ix words fo r 
the three /r/ con tex ts w e re rec o rde d .  I t  was found tha t the 
phonemes /w / and /u/ we re the only  sub s t i tut ions fo r /r/ made 
b y  the f ifteen s e l e c t e d  s tuden t s . A c omb ina t ion of subs t itu­
t ions and d is to r t ions throughout the s ix te s t  w o r ds was ex­
h ib ited  by the subj e c ts . 
Dur ing the the rapy  s ess ions , judgmen ts of art icula tory 
c omp e t ency w e re eva lua ted  as c o rrec t ,  app rox imate , o r  inc o r­
re c t .  A l l  c o rrec t  and approx imate respon s e s  w e re t rea ted  as  
re info rce d  responses , and were not  rec orded differen t ial ly . 
42 
The examine r con t ro l le d  a dig i ta l  c oun t e r  which was 
w ire d to a l ight . Each t ime a c o r re c t  o r  app rox ima te re sponse 
was made , the examine r con tac ted  a sw itch which b o th ta l l ied 
the re sponse and rewarded  the response  w i th the p re s en ta t ion 
of a l ight . A t  the end of each t r ia l  of f ifteen re spons e s , 
the ta lly  of re inforc e d  responses  was en tered on a graph . 
A learn ing curve was drawn to il lus t ra te the numb e r  of 
re info rced respon s e s  each ch i l d  made dur ing each s e t  of f if-
t e en re spons e s  p e r  wor d .  The p e rformance of each weekly  s e s -
s ion w a s  re co rded on the app rop ria t e  word  graph s o  tha t p e r-
fo rrnance w ith in ea ch phone t ic /r/ c on tex t was ob s e rvab l e  ove r 
t ime . A c opy of the graph is p rovided in G raph 1 .  
ANALYS IS OF DATA 
For  the subje c t s ' p e rformance on each of the thre e c on-
texts  during the three s e s s ions , the ra t io of the numb e r  of 
re info rc e d  re sponses  to the numb e r  of t r ia l  responses  w i l l  b e  
c onve rted  to a dec imal p rop o r t ion va lue . A Krus ka l -Wa l l is 
H Tes t of S ign if ican t  D iffe rence w i l l  b e  c omputed  on tho s e  
dec ima l va lue s to de t e rmine the ex is t ing d iffe renc e s  among 
the three c on tex t s . A total  of fo r ty-f ive s c o re s for a l l  con-
tex t s  w il l  be use d  to c ompute the one-way ana l y s is of va ri-
GRAPH 1 . - - Graph for Recording of Reinforced Responses 
Contex t Word Context Word Context Word 
/er/ " bear" /r I./ "every" /re,/ "red" 
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ance . Those  s c o re s  w i l l  b e  de r ived by f irs t c onver t ing the 
ra t io of re inforc e d  re spon s e s  to tr ia l  re spons e s  (#Rr/#R) to 
a p rop o r t iona te dec ima l va lue for each context p e r  subjec t  
ove r a l l  three s e s s ions . The proport ion va lue s from a l l  three 
s e s s ions for each contex t  w il l  be  added toge ther to p rovide a 
cumula t ive s c o re fo r tha t  c on t ex t . This w il l  be  done for a l l  
f ifteen subjec ts , y ie l d ing three con text s c o re s  fo r each sub ­
jec t (Down ie and Hea th , 1970 , p .  275) . 
If d iffe rences  are found t o  ex is t among the three c on­
texts , the Mann-Wh i tney U Tes t  of S ign if ican t  D ifference w i l l  
b e  c omputed to  de t e rmine the magn i tude of the d iffe renc e b e ­
twe en the contexts  /£..r/ and /r:r./ , /r::r:I and /r&/ , and /£ r/  and 
I re.I. 
CHAPTER IV 
RESULTS AND DISCUS S I ON 
F i fte en child ren we re g iven art icula t ion the rapy fo r c o r­
rec t ion of / r/ sub s t itut ions o r  d i s t o r t ions as they appeare d 
in thre e /r/ contexts : /& r / , / r x/ ,  /r£/ .  Re info rced  respon s e s  
w e re graphically reco rde d  f o r  each c ontext . Re spon s e  ra t ios  
w e re calcula te d fo r each subjec t ' s p e rfo rmance on each c on­
tex t . The response rat io s  we re conve rted  in to dec imal p ropo r­
t ion s . S ta t is t ical analys is was app l ie d  to the dec imal value s .  
PHONETIC CONTEXT DIFFERENCE 
In order to as s e s s  the s ign if icance o f  the diffe rence 
among the three / r / contex t s , the Kruskal-Wall is H Te s t  of 
S ign if icant  Diffe rence was applie d .  The c r i t e r ion measure for 
analys is was d e te rmine d by the re spon s e  rat io (RR) of the num­
b e r  of  re in fo rc e d  re sponses  (Rr) to the to tal numbe r  of  re ­
sponses  (R) . The re sponse  ra t io was w r i t ten as  #Rr /#R . The 
resul t ing H value was 4 . 07 .  Th is value fa ile d to reach the 
. 05 level of c onfidenc e .  The nul l  hyp o the s is wa s , the re fore, 
accep te d . 
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The resul t s  were in terp r e t e d  to mean tha t  the re was no 
s ta t is t ica l ly s ign if icant  diffe rence among the response  ra t io s  
f o r  the three c on tex ts  of /r/ w i th in the condit ions des c r ibed  
in th is s tudy .  The se  three c ontex t s  var ie d  in b o th s y l l ab le 
p o s it ion and s y l lab l e  s t re s s . The acquis i t ion ra te fo r each 
was comparab le . 
An eve r-presen t  the rapy dec is ion is the s e lec t ion of the 
c on text w ith which to in i t ia t e  the rapy . Doe s  it  make a dif­
fe rence which con tex t  rec e ive s in it ia l  emphas is in the rapy? 
The da ta from th is s tudy woul d sugge s t  tha t if s t imulab il ity 
tes t ing on the s e  three /r/ c on tex t s  revea l e d  no diffe rence 
among them for ease of acquis i t ion ,  then the rapy cou l d  beg in 
on any of the three contex t s . 
PHONET IC CONTEXT RANK ORDER 
In 9 rde r to de t e rmine the rank o r d e r  of ease  or dif f i­
cul ty of acquis i t ion ,  the sum of the ranks fo r each phone t ic 
c on tex t wa s calculate d .  On this ba s is , the three c on tex t s  
rank o rde r thems e lve s in the fo l l ow ing manne r :  /er/ , /r ;r/ ,  
/re./ .  I t  shou l d  b e  po in t e d  out , howeve r ,  tha t s ince the H 
va lue was nons ign ifican t , the re w e re no s ign if ican t  d iffe rence s  
in the acqu is i t ion ra te fo r the s e  three con tex t s . The diffe r-
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enc e s  were not  mean ingful differences  e ither s ta t is t ica l l y or 
c l in ica l ly . 
S chne ider (1973) iden t if ie d  the three leas t frequen t l y  
misa r t icula ted  con text s  a s  /or/ , /ra) , /axr/ . The p r e s en t  
s tudy d ea l t  w ith the three /r/ c ontex t s  wh ich occur mo s t  fre­
quent l y  in the language . C omb in ing S chne ider ' s  re su l t s  w i th 
phoneme frequency of occurrence , it  may b e  imp l ie d  tha t  the r­
ap y should  beg in w ith tho s e  con text which mo s t  fac il ita t e  co r­
rec t  produc t ions and then inc o rp ora te  tho s e  tha t occur in the 
language w ith the grea t e s t frequency . I t  is as sume d tha t a 
t ransfe r of learn ing effec t  w ou l d  take p lace from tho s e  /r/ 
c ontex t s  which are leas t often misar t iculated to tho s e  /r/ 
con t exts  which occur mo s t  of ten . 
ANALYS IS OF LEARNING CURVES 
G raphs 2, 3 , 4 ,  and 5 are samp l e s  of the pe rformance mad e  
b y  four subjec t s  throughout the s tudy . The learn ing curve s i l ­
lus trated  on Graph 2 are tha t  o f  a fema le  (CA=9-0 ) .  For  the 
con tex t /�r/, the curve s ind icate tha t the g i rl  was learn ing 
o r  d eve lop ing approx ima t ions to accep tab l e  produc t ions . For 
the c on tex t /r:r./ , i t  appears that b y  s e s s ion three she had ac ­
qu ire d the nec e s s ary art iculatory skil l s  s ince she was re in-
GRAPH 2. - - Learning Curves of a Female (CA = 9 - 0) 
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fo rc e d  ove r half of the t ime for her re spons e s . For the con­
tex t /r£/ , p rogre s s  throughout the thre e s e s s ions was s imilar 
to  tha t for the con tex t /r "J:/ . In s e s s ion one for /r £/ , she 
could n o t  ma in ta in her highe s t  level of re inforcemen t .  Her 
pe rfo rmance dur ing s e s s ion two exc eede d  tha t of s e s s ion one , 
but wa s g rea tly surpa s s e d  in s e s s ion three where she p ro duc e d  
the / rs/ contex t  w ith 100 per c en t  ac curacy for four consecu­
t ive word s e t s . I t  ha d b e en n o t e d  tha t c ons is ten tly through­
out s e s s ion three w ith all con tex t s , this ch ild was del ib er­
a tely alter ing the p o s ture of her upper l ip :  th in ing , tens ing , 
and re t rac t ing it . The s e  lab ial a djus tment s  appa rently a s s is t­
e d  her acquis it ion of the /r/ c on t ex t s . The change is revea l ­
e d  in the lea rn ing curve s .  
In G raph 3 ,  a female (CA=8- 6) provide s  a contras t to the 
one men t ioned above . For  all three contex t s  throughout all 
three s e s s ions , her performance followe d  a s imila r pat tern . 
He r produc t ions s e eme d to be  c orrec t  or inc orrec t b y  chance 
alone . S he appeared to b e  unable to  vary her tongue plac e ­
men t . She was unable t o  ma in ta in approp r iate  phone t ic fea ture s 
from one w o r d  s e t  to  ano ther . In c on tra s t  to the o the r four­
teen subje c t s , this child was no t influenc e d  b y  the shap ing 
techn ique even though she expre s s e d  an in tere s t  in the g raphs . 
GRAPH 3 . - - Lea rning Curves of a Female (CA = 8-6) 
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A f te r  c onve rs ing w i th this  ch i l d , the exp e r imen ter  foun d tha t 
a l a c k  o f  mo t iva t i on wa s a con t r ibut ing fac tor in he r pe rfor­
mance . I t  is  fe l t  tha t th is is indica ted  in a l l  thre e s e t s  
of lea rn ing curve s for th is ch i l d . 
The learn ing curve s of Graph 4 are tho s e  of a male 
(CA= l4-3 ) . This s tuden t made rap id progre s s  over all three 
s e s s ions . The amoun t of progres s made from s e s s ion one to  
s e s s ion two on the contex t s  /E r/ and /r :/ is to be  no t e d .  I t  
appears tha t l earn ing is  s t il l  taking p la c e  s ince the numb e r  
of re inforc e d  respons e s  for / rx/ and /rE./ do no t rema in con­
s tant near the end of the s e c ond and third the rapy s e s s ions . 
The performance on Graph 5 is tha t  of a ma le  (CA=8-6) . 
This ch i l d  was s tab il iz ing h i s  c orrec t  /r/ produc t ions at  the 
t ime he was s c re ene d for the s tudy . Howeve r ,  he fa i l e d  the 
s c re en ing te s t  of a r t icula t i on . The learn ing curves o f  this 
subje c t  would  indicate  readine s s  for the rapy on o the r phon e t ­
ic c on tex t s  on the ba s is tha t h e  had suc c e e de d  in ma in ta in ing 
c o r re c t  /r / p roduc t ions fo r a l l  three c ontex t s  over a two s e s ­
s ion p e r io d .  
Al though the effe c t  of therapy on the thre e mo s t  fre ­
quen t l y  oc curr ing phone t ic /r/ c ontex t s  was the c oncern o f  
th is inve s t iga t ion , the therapy techn ique i t s e lf des erve s 
GRAPH 4 . - -Learning Curves of a Male (CA = 1 4 - 3) 
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ment ion . 
In any the rapy s e s s ion , pro duc t ive use of the a l l o t ted  
t ime is importan t . With the techn ique ut i l ize d in this s tudy , 
the examine r found it  p o s s ib le for a chi l d  to make 225 p ro duc ­
t ions of a word  o r  c on text w ithin f ifteen m inutes . Dep ending 
up on the child ' s ra te of re spons e , it was p o s s ib l e , in s ome 
cases , for a subje c t  to make 225 p ro duc t ions in twe lve min­
utes . Bas e d  on the mean t ime of f ifteen minute s ,  as foun d b y  
t h i s inves t iga t ion , a c h i l d  is ab le  to p ro duc e an ave rage of  
f ifteen respons es  p e r  m inute . The rapy t ime w ith 2 25 responses  
p e r  subjec t  p e r  s e s s ion woul d s e em to  b e  a the rapy s e s s ion put 
to effic ien t use . 
The me tho d of g raphing a s tuden t ' s  p e rfo rmance dur ing 
the rapy is a mean ingful acc oun t of h i s  p rog re s s  on an art icu­
latory ta sk . Visua l il lus t ra t ion of ve rb a l  performance g ive s 
the child  and c l in ic ian a c onc re te idea of h i s  suc c e s s  o r  lac k  
o f  suc c e s s ,  a s  the c a s e  may b e . G raphing in this s tudy p rove d 
to b e  a mo t iva t iona l dev ic e for the subjec t s . The subjec t s  
w e re eage r t o  p roduc e highe r curve s and kep t c lo s e  acc ount o f  
the ir progre s s  b y  refe rr ing t o  the ir graphs often . Fo r the 
c l in ic ian , g raphing wa s a qu ick , re l iab l e  rec o rd of a subje c t ' s 
to ta l  re inforced respon s e s  p e r  response  tr ial . 
CHAPTER V 
SUMMARY AND CONCLUS I ONS 
It wa s the purp o s e  of this s tudy t o  de s c r ibe  the art ic ­
ula tory re sponses  of f ifteen chil dren w ith inad equa te /r/ p ro­
duc t ions in three phone t ic /r/ c ontex t s : /&r/ , /rx/ ,  /re_/ .  
The children w e re exp o s e d  to  t ra in ing in the p ro duc t ion o f  
the s e  contexts  as they appea re d in the w o rds " b ea r" , " eve ry" , 
and " re d" . 
t ions : 
This  s tudy was des igne d to  answ e r  the fol l ow ing que s -
1 .  Is  the re a s ta t is t ically s ign ifican t  d iffe rence in 
the re sponse  ra t io (RR) of the subjec t s  to the thre e 
mo .s t f r e quen t l y occurr ing phone t ic / r /  con tex t s '! 
2 .  With regard  to ease  o r  d iff icul ty of phoneme acqu i s ­
it ion , wha t is the resul t ing rank o rder of the thre e 
mos t  frequen t ly o c curr ing phone t ic /r /  contex t s  fo l ­
low ing ar t icula t ion therapy? 
F ifteen subjec ts w e re s e l e c t e d  fo r part ic ipa t ion in th is 
s tudy on the bas is of f ive c r ite ria . 1) Age : Each subj e c t  
wa s a t  lea s t  e ight years  o f  age . 2 )  Inte l l igenc e : S tudents  
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enro l l e d  in an EMR c la s s  we re no t e l ig ib le fo r part ic ipat ion . 
3) Hea ring : Each subjec t  pas s e d  a b ilate ra l  swe ep te s t  a t  
15 d B  a t  the frequenc ie s of 500 , 1000 , 2000 , and 4000 Hz . 
4 )  A r t icul a t ion :  Each subjec t  exhib ited  a func t iona l sub s ti­
tut ion o r  dis tor t ion of the /r/ phoneme in each of the three 
phone t ic contex t s . 5) The rap y :  Each subjec t  had rec e ive d 
a min imum of s ix months of the rapy fo r c o rrec t ion of d ev iant 
/r /  p roduc t ion s  p r io r  to  the s tudy . 
Twenty- one s tuden t s  w e re s c re ened  fo r par t ic ipat ion in 
the s tudy . F ifteen we re s e lec t e d  on the bas is of the ir per­
formance on a s c re en ing tes t of art iculat ion . The s c reen ing 
te s t  c ons is ted  of fourteen fo il  items and s ix w o r ds rep re sen t ­
ing the three mo s t  frequen t l y  o c curr ing / r/ c on tex ts . The re 
w e re two wo rds for each /r/ contex t . If the subj ec t sub s ti­
tu t e d  o r  d i s t o r t e d  the / r/ con tex t in one word  for each c on­
tex t , he  wa s e l ig ib le for partic ipa t ion in the s tudy . 
A p i l o t  s tudy was c onduc te d for the purp o s e  of e s tab ­
l ishing in tra- and in te r- examiner re l iab il i ty on the cons is ­
tenc y of examiner judgment on subjec t respons e s . The in tra­
examine r per c en t  agre emen t index was 87 pe r c en t . The inte r­
examiner  coeff ic ient wa s r = . 9 0 .  
Each sub j e c t me t w ith the exam iner for a the rapy se s s ion 
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onc e a week for three c on s e cut ive weeks . The s e s s ions were 
app rox ima tely twen ty minutes  long . The subjec t  rec e ive d ar-
t icula t ion the rapy for the /r/ phoneme us ing the Language 
Mas te r  (M717) as the ins truc t iona l  device and the three p re -
s elec ted  words of "bear" , "every" , and "red" . Each w o rd ap-
peared  on an individual Language Mas te r  card thre e t imes . 
Each card  was repea t e d  four t ime s , a l l ow ing the ch ild to hea r 
the p re s entat ion twe lve t ime s . The child  then re spon d e d  b y  
s ay ing the w o r d  f ifteen t ime s c on s e cut ive l y . Tho s e  re sponses  
which the examiner judg e d  as correc t  or  app rox ima t ions to a 
c o rrec t re sponse  we re re inforce d  b y  the p re s enta t ion of a 
l ight . The numb e r  of re inforced  re sponses  was plo t te d  on a 
g raph . Learn ing curves w e re accumulat e d  for each subjec t ' s  
p e r f o rma n c e  on a l l  three /r/ contex t s . 
A Kru s ka l - Wa l l i s H T e s t  of S ign i f ican t D i f fe ren c e  w a s  
c omputed  on the dec imal va lue s for the response  ra t io s  of each 
phone t ic contex t . The va lue of H was no t s ta t is t ically s ig-
n if icant  a t  the . 05 leve l of c onf idence .  The null hyp o the s is 
was accep te d .  
The c onclus ions  drawn from th is inve s t iga t ion a re : 
1 .  The re is no s ta t is t ica l l y  s ign if ican t  diffe rence 
among the three mo s t  frequen t l y  occurr ing /r/ con­
tex t s  as de termined by the re spons e ra t io s  fo r each 
5 8  
subjec t  w i th in a the rapy p rog ram of ope rant condi­
t ion ing . 
2 .  No t ransfe r  of learn ing was obse rved fo r acqu is i­
t ion of the /r/ among the three /r/ contex ts . 
3 .  I t  is hyp o thes ize d  tha t a t ransfe r of learn ing would 
take p lace from the acquis i t ion of those /r /  con­
texts which a re leas t often misart iculate d to tho s e  
/r/ c ontex t s  which a re the mo s t  frequent l y  o c curring . 
4. I t  appears tha t no one of the three /r/ contexts  was 
mo re or l e s s  d iff icul t to acqu ire than the o the rs . 
5 .  I t  is hyp o the s ized tha t each of the three /r/ con­
tex t s  is acqu ire d through a r t icula t ion t ra in ing a t  
app rox imately  equa l ra te s . 
6 .  Resu l t s  ind ica te tha t the rapy can b e  in i t ia t e d  w ith 
any of the three /r/ contex t s  s ince they do no t dif­
fer s ign if ican t ly in ra te of acquis i t ion .  
7 .  Becaus e the con t exts  do no t diffe r s ign if ican t ly , 
it  is no t p oss ib le to  rank o rde r them for eas e  o r  
d iff icul ty of acquis i t ion .  
8 .  I t  was found tha t 225 re sponse s  coul d b e  p ro duc ed  
and re inforced  w i thin a fifteen minu te t ime p e r io d  
fo l l ow ing the p r inc ip les of  shap ing and ope ran t con­
d i t i on ing . Th is techn ique p rov ide s  one so lut ion to 
unp roduc t ive the rapy t ime . 
9 .  Graphing o f  re info rc e d  ve rsus to ta l  responses is a 
rap id , i l lus t ra t ive manne r of v isua l ly rep re s en t ing 
ve rb a l  perfo rmance .  I t  is eas ily  unders tood and 
se rves as  an exc e l len t  prog re s s  rec o r d  b o th fo r the 
c l in ic ian and s tuden t . 
I t  is sugge s ted  tha t this s tudy b e  rep l ica t e d  fo r the 
purp o s e  of conf i rming o r  c on t radic t ing the conc lus ion tha t the 
three mo s t  frequen tly  oc curr ing phone t ic /r/ c on texts  when ex-
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p ose d to a r t icula t ion t ra in ing do no t revea l s ign if ican t  d if­
fe rence s  in the ir acquis i t ion .  An ex tens ion of the p re s ent 
s tudy wou l d  be  to ana lyze the learn ing curve s of chil dren ex­
p o s e d  to a r t icula t ion tra in ing for the three mos t  frequen t l y  
occurring / r / c on text s  when the pre s en ta t ion order of the 
w o r d s  dur ing therapy was no t randomize d .  I t  is thought tha t 
a t ransfe r o f  learn ing effec t  woul d take p lace among the con­
tex t s . Ano the r re s earch sugge s t ion is  to  inve s t iga te the 
the rapeut ic re lat ionship b e tween the /r / c on text s  which are 
l eas t of ten misart icula t e d  and tho s e  that occur mos t frequent­
ly in the language . I t  w ou l d  a l s o  b e  of c l in ical  ut il ity to 
know the e ffe c t  tha t the t ransfe r of learn ing of f ina l / r / 
b lends would  have on the acquis it ion of the mos t  frequen t l y  
o c curring / r / contexts . The s e  re search sugge s t ion s are onl y  
four p o s s ib il it ie s  for further inve s t iga t ion into  the fie l d  
of phone t ic c on text ana lys is . 
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